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ABSTRACT 

This report is concerned with a limited investigatiou of the 
5. 56mm cartridge, lot LC-12387, fired from M16A1 rifles using the 
standard flash suppressor, FSN-1005-933-8089. 

Two 5000-round confirmatory tests were fired in M16A1 rifles 
at Frankford Arsenal using ammunition lot LC-12387.    These tests 
have indicated the adequacy of this ammunition when fired in standard 
rifles with standard flash suppressors.    There was no significant 
accumulation of cartridge residue in the bolt-carrier group of either 
of the rifles.    Residue accumulation in the gas tube appeared normal 
as indicated by air flow readings and weight measurements. 

Review of test data contained in U.S. Army Human Engineering 
Laboratories (USAHEL) Letter Report No. 88 has indicated that the 
use of noise suppressing muzzle attachments can seriously affect gas 
tube life in the M16A1 rifles. 
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INTRODUCTION 

During July 1968, the USAHEL, Aberdeen Proving Ground, 
conducted noise level and cyclic rate tests on the M16A1 rifle fitted 
with various designs of noise suppressors.   Ammunition used for 
these tests was Cartridge, 5. 56mm, Ball, M193, lot LC-12387. 
Results of these tests were reported in USAHEL Letter Report No. 
SB1 which noted: "The ammunition (M193, Lot LC-12387) is dirty 
ammunition. " 

At the request of the Project Manager, Rifles, WECOM, Rock 
Island, Illinois (see Appendix A), a limited firing test was conducted 
at Frankford Arsenal to determine whether subject lot (LC-12387) of 
ammunition should be suspended or restricted in use. This limited 
test was also to determine "fouling" characteristics of this ammuni- 
tion lot in M16A1 rifles using the standard muzzle attachment, flash 
suppressor FSN-1005-933-8089. 

Data contained in USAHEL Letter Report No.  88 which related 
to residue deposits were based on visual observation.    Comparison 
procedures such as measuring barrel lands and grooves, weighing 
gas tubes and bolt components (prior aid during testing), and ob- 
taining periodic flow meter measurements through the gas tube, 
were absent from the report. 

USAMUCOM Indorsement (Appendix A) requested investigation 
of the USAHEL Report considering the following points as a minimum: 

"a.     The comparability of the tests of lot LC-12387 and Lot RA- 
5276 (reported to be superior to lot LC-12387), particularly as con- 
cerns lubrication and cleaning procedures, rounds fired per day, 
length of test, and specific non-standard muzzle devices used. 

b.     The criteria applied by USAHEL in comparing "dirtiness" 
of different lots, e.g., visual, weight of fouling deposits, weapon 
malfunction rates, etc. 

^Letter Report No.  88 "Noise Measurements and Cyclic Rates for the 
M16 Rifle Equipped with Various Noise Suppressors," F.A.   Spellman, 
D. L.   Lince, Engineering Research Laboratory,  USAHEL, Aberdeen 
Proving Ground Md. , July 1968. 



c. Correlation observed by USAHEL between "dirtiness" and 
progressive restriction of air flow through gas tube of M16A1 rifle, 
if the latter was measured. 

d. The controls used in the tests to distinguish phenomena 
occurring in the standard M16A1 rifle from those occurring in M16A1 
rifles modified by the addition of non-standard muzzle devices. 

The USAHEL Letter Report No.  88 noted that the "ammunition 
used in the tests (lot LC-12387) is not comparable to ammunition used 
in previous testing such as lot RA-5276. "   Contact with the USAHEL 
disclosed that no direct comparison could be made between the two 
lots of ammunition because test condition;} were different. 

Frankford Arsenal plans called for the comparative firings of 
lot RA-5276 in addition to lot LC-12387, but ammunition from Lot 
RA-5276 could not be obtained. 

DESCRIPTION OF  TESTS 

A total of 10,000 rounds of ammunition lot LC-12387 was ob- 
tained for this evaluation.    Two firing tests were conducted consist- 
ing of 5000 rounds each in two separate rifles.    Rifle A (SN 848305) 
was fitted with a new barrel (less than 70 rounds) and a new gas tube. 
Receiver history for Rifle A was   11,300   rounds  prior to the test. 
Rifle B (SN 856760) had a barrel history of 20,000 rounds prior to 
this test.    A new gas tube was also fitted to this rifle.    Receiver 
history for Rifle   B  was   31,300   rounds   prior  to the  test.      Both 
rifles were inspected for bore characteristics and gas port location. 
These measurements are   shown in Figures 1 and 2. 

Fifty cycles of 100 rounds each were fired in each of the test 
rifles.   A cycle consisted of five 20-round magazines loaded and 
fired as follows: 

20 rounds semiautomatic,   1 shot per second 

20 rounds semiautomatic,   1 shot per second 
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Figure   1,     Bore Gaging Record, SN 848305, Rifle A 



DATE;   10 S«pt«ri)tr 1968 
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Figure   2.      Bore Gaging Record, SN 856760, Rifle B 
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1 
20 rounds semiautomatic,  1 shot per second 

20 rounds automatic,  2 to 3 round bursts 

20 rounds automatic,  single burst of 20 shots during which 
the cyclic rate was recorded. 

The rifles were air-cooled to ambient after each cycle. After 
five cycles, the complete bolt assemblies were lubricated using Lu- 
bricatingOil,  Semifluid, MIL-L-46000. 

After ten cycles, the flash suppressors were removed and gas 
tube flow meter measurements were recorded.    The gas tubes were 
removed from the rifle and weighed.    The rifles were then cleaned 
and lubricated in accordance with SAPD-253E, dated 5 July 1968. 

Reassembled rifles were then fired and cleaned as scheduled above 
until completion of the tests. 

TEST RESULTS 

Lake City Army Ammunition Plant Inspection Report for lot 
LC12387 is shown in Appendix B.    The 1000-round fouling test re- 
ferred to in "Remarks" of Appendix B indicated only light fouling 
characteristics for this ammunition lot.    Appendix C shows Ammuni- 
tion Lot Inspection Report for lot RA-5276. 

Acceptance history and criteria for ammunition lots LC-12387 
and RA-5276 indicate that these cartridge lots met ballistic, mechan- 
ical, environmental and rifle functioning requirements for acceptance. 
Supplementary chemical and physical tests often sample bullet jackets 
from the cartridge lot LC-12387 .show that they compared to physical 
and chemical acceptance requirements.   Results of these analyses 
are   shown in Frankford Arsenal Laboratory Report,  see Figure 3. 

Cyclic rate and flow metev data generated for each of the two 
test rifles are contained in Table I (Rifle A) and Table II (Rifle B). 



Rifle A displayed a tendency to gain weight in the gas tube as 
firing progressed with an increase in flow meter readings and a de- 
crease of cyclic rate,  see Figure 4.    The rifle barrel on this weapon 
had less than 70 rounds fired prior to this test. 

Rifle B displayed the same tendencies as Rifle A.    This rifle 
barrel had a previous history of 20,000 rounds,  see Figure 5. 

USAHEL reported rifle stoppages after firing approximately 
300 rounds.    In the Frankford Arsenal tests, four weapon stoppages 
were encountered in rifle A.    These occurred at round numbers 2052, 
4397, 4701, and 4975.    Minimal malfunctions encountered during test 
of this rifle cannot be attributed wholly to gas tube clogging, but to 
mechanical problems normally associated with the bolt-chamber 
area of the weapon.    Rifle B continued firing without mishap to the 
end of the 5000-round test. 

Results of this limited test show that ammunition lot LC-12387 
behaved markedly different than in the USAHEL tests of noise suppres- 
ors reported in Letter Report No.  88.    Data indicate that restrictions 
to the gun muzzle presented by the various types of noise suppressors 
studied by the USAHEL,  caused rapid or abnormal buildup of residue 
in the suppressors being tested, the gas tube, the bolt assembly,  and 
the rifle bore. 

Tabulated data abstracted   from the USAHEL report are shown 
in Table III.    These data include cyclic rate information up to the 700- 
round cleaning point where the USAHEL reported maximum difficulties 
in the bolt areas of the test rifles. 

CONCLUSIONS 

It is concluded that: 

1.     The 5.56mm,  Ball, M193 ammunition lot LC-12387 is 
suitable for use in the standard 5.56mm,  M16A1 Rifle with standard 
flash suppressor,  FSN-1005-933-8089. 



U S ARMY FRAMCrORD ARSENAL 
BASIC MATERIALS EVALUATION LABORATORY (Q6100) 

QUALITY ASSURANCE DIRECTORATE 

tm    156406 

ill Bullets 

DATB L October 1968 

HiVnmtAL  5.56MM Bi 

  LC12387 ■ M 

TO «* . A. Grandy, J8200-110-3 

lUPBCIFIf »TIOII • DATE „o. 83828-10 

HARDNESS TESTS 

Vlckers 2% Kg Load BULLET JACKETS 

Lot LC12387 

Test Made on Exterior Surface. Front and Rear of Cannelure 
0° 180° 0°  180° 0°  180° 0° 180°   0° 180° 

Nose End    133 134 136  143 130 131 126 127   136 138 
Base End    130 143 136 145 126  133 124 124   134 137 

Test Made on Longitud nal Section (Mount ed) 
148 150 159 148       148 

166 203 148 150 160 175 155 153   155 150 
148 160 146  150 151  159 140 140   153 146 
138 137 134  137 138 137 137 131   137 136 

Cannelure 
140 140 134  140 134  131 134 131   136 136 
142 143 140 138 136  137 138 133   136 137 

CHEMICAL ANALYSES 

BULLET JACKET 

LC12387 
Copper 89.87% 
Lead 0.017. 
Iron 0.027. 
Zinc 10.07. 
Tin 0,0027. 
Nickel 0.0027. 
Aluminum None Detected 
Manganese 0.0027. 
Bismuth None Detected 
Silver 0.0027. 
Silicon 0.0017. 
Antimony None Detected 

All conform to MIL-C-21768 Bullet Jacket. 

REPORT APPROVED: 

GEORGE NORWTTZ 
Chemist 

SAMUEL SITELMAN 
Chief, Basic Material Evaluation Lab. 

SMVr**} Fmm 10. ft*r 3 May 6T (Swrmmdma •(fltfon of 15 Fab 6«) 

Figure  3.      Laboratory Report, LC-12387,  Bullet Jackets 
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2.       Use of the standard flash suppressors instead of the non- 
standard noise suppressors tested by USAHEL,  resulted in decreased 
fouling in the M16A1 rifle. 

RECOMMENDATIONS 

It is recommended that: 

1. No restrictive measures be taken on the 5.56mm,   Ball, 
M193 ammunition lot LC-12387. 

2. Future testing and evaluation of non-standard muzzle 
attachments for the 5. 56mm M16A1 rifle should include: 

a. Use of standard reference rifle with standard flash 
suppressor. 

b. Complete dimensional control of test barrels 

c. Flowmeter   readings through the rifle gas tube 

d. Recording the weight of the gas tube prior to and 
during test 

e. Recording the weight and dimension of the standard 
flash suppressor or non-standard muzzle attachment prior to and 
during the test 

f. Recording the cyclic rate 

3. Close surveillance of field use of M16A1 rifles with noise 
suppressors  be initiated and maintained. 

13 



APPENDIX A 

DEPARTMENT OF THE ARMY 
UNITED   STATES   ARMY   MATERIEL   COMMAND 

PROJECT   MANAGER   -   RIFLES 
ROCK    ISLAND   ARSENAL 

ROCK    ISLAND.   ILLINOIS    61201 

*MCPM-RS 3 0 JUL1968 

SUBJECT:    5.56nin M193 tamunition, Lot LC12387 

Ccanandlng General 
U. S. Army Munitions Command 
ATTO:    AMSMU-RE 
Dover, New Jersey     07801 

1. Reference:    USAHEL Letter Report No. 88, dated July 1968, Title: 
Noise Measurements and Cyclic Rates for the Ml6 Rifle Equipped with 
Various Noise Suppressors. 

2. The Reference report contains the following statements concerning 
asnunition: 

"REMARKS" 

"All weapons were excessively dirty after firing.    The annunition 
used in the test (Lot LC12387) is not oomparable to anmunition used in 
previous testing,  such as Lot RA5276". 

"CCNCLUSICN" 

"It is concluded that: 

1.    The annunition (M193, Lot LC12387) is dirty asnunition". 

3. It is requested that an Investigation be made to determine whether 
the subject lot of annunition should be suspended or restricted in use, 
and the Project Manager be notified at the et xieat possible time of the 
action taken so that he can be responsive to inquiries which are expected 
in consequence of these statements in the Reference report.    It is 
requested that you communicate directly with USAHEL for further information 
which will be required in your Investigation. 

FOR THE PROJECT MANAGER: 

JJJW^&MS) T 
VM. C. DAVIS, JR. 
Chief, Tech Management Division 
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S-19 Aug 68 

AMSMU-RE-M (30 Jul 68) 1st Ind 
SUBJECT:    5.56mm M193 Ammunition, Lot LCI2387 7 AUG 1968 

HQ, US Army Munitions Command, Dover, New Jersey   078OI 

TO:    Commanding Officer, iTankford Arsenal, ATTN:    SMUFA-JIOOO, 
Philadelphia, Pennsylvania   19137 

1, The basic letter asks for an early determination of action required, if 
any, as a result of USAHEL report that lot LC 12387 (Cartridge 5.56tnm 
Ball, K193) "is dirty ammunition."    It is requested that you initiate an 
investigation of this USAHEL report and advise the Project Manager-Rifles 
and this headquarters; by 19 Aug 68 what date your determination of appro- 
priate action will be completed, 

2. It is suggested that your investigation consider the following points 
as a minimum: 

a. The conparability of the tests of lot LC 12387 and lot RA 5276 
(reported to be superior to lot LC 1238?), particularly as concerns 
lubrication and cleaning procedures, rounds fired per day, length of test, 
and specific non-standard muzzle devices used. 

b. The criteria applied by USAHEL in comparing "dirtiness" of different 
lots e.g., visual, weight of fouling deposits, weapon malfunction rates, etc, 

c. Correlation observed by USAHEL between "dirtiness" and progressive 
restriction of air flow through gas tube of M16A1 rifle, if the latter   was 
measured. 

d. The controls used in the tests to distinguish phenomena occurring in 
the standard M16A1 rifle from those occurring in M16A1 rifles modified by 
the addition of non-standard muzzle devices. 

FOR THE COMMANDED 

*£& 77**ff* 
I^^•^\f; n MOLLEN 

Cy Fum: ' > 1 f:s 
CG USAWEGOM, ATTN:    AMCPM-RS' i.,    ;.r .,1 fUch. Dcv & Engr 
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* UNCLASSIFIED V^ 

X 

ROUTINE 
ROUTINE 

COFA Phila Pa 

v. ^ 

CG, USAWECOM, ATTN:    Project 
ij Manager - Rifles Rock Island 111. 

CG. USAMUCOM. ATTN:    AMSMU-RE, . 
Colonel Mullen; AMSMÜ-RE-M Dover, 
New Jersey 

Subject:    3.56mm M193 Ammunition, Lot LC12387 

Unclassified from B2000. 

1. Reference:    Letter:    dated 7 August 1968, 

same subject:    from Hq, USArmy Munitions Command, 

to Co^jnanding Officer, Frankford Arsenal. 

2. Determination of action required, if any, as a 

result of USAHEL report that lot LC12387 (Cartridge 

5.5Sxm Ball,  M193) vls dirty ammunition'*, will be 

forwarded to your command by 19 September 1968. 

2651 

19 

AUG       68 

1 1 

D.H. JOHNSON, LTC. OrdC. Ch, SCA 
Comm Mgmt&Cust Rel Office 

Unclas <C3«2^ööö     I^r*r^t**~ 
no — 3     ■     ö" 
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COPA. PhlU Pft 

CO, DIANPOOM, ATTV: A    'Jt-N, 
Oor«rf Htm Mrmj 

CGt UBAVKGN, ATTH: ANCPN-BS, 
lock Island» Illinois 

OBelas TT trm HOOO BifMd D. H. Johnson.LTC,OrdC. 
•nJKT: 9.S6M Nl« Aannltion Lot LC12387. 

1. Isfsrone«: n. Uttsr ANCPN-IS 30 July 1968 

b. 1st Indorssmt ANSMD-U-N 
7 Aagust 1988 

e. TT. SNDTA-nOOO 19 Aagust 1988 

8. InrMtifStlon of unmltlon lot LC12387 was 

coadoctod as notsd in rsfsrsnco 1 and 2. lo coa- 

pr^bilitj data szists bttvsen USASSL tosts of LC 

12387 and RA5278. Only visual obssrration was 

■ads by U8AHEL dnring tests which Isd to conclusion 

that LC12387,;''dirty" aamnition. In addition. 

standard rifls controls wsrs not onplofed during 

D8AHIL tosts. I.I. Bar« ssasuressnts. weighing 

gas tubes and boltrcoaponsnts and use of flowseter 

21249 

A. ä-andjr D.H.JOnKSOK.LTC.OrdC.Ch.SCA.C 
MgntiOtt Rel Office 

Unclassified 

18 now 
SEPT 68 

1 2 
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1 
UiicUMifi«d 

SIS *Stiü O.I.JohMOQ.LTC.QrdC     A. Graady 21249 

data to Boaltor bulld-vp of gas tvba residua. 

3. 10.000 rovads of LC12387 waro fired at FA la 

two control rifles.    (5000 rowJs eacfc).    These 

tests fired uader controlled conditions clearly indicate 

adequacy of anannitioa LC12307 «hen fired in atandard 

rifles with standard nussle attachaent.    Indication 

also exists that use of non-standard nussle attachaents 

seriously effects gas tuba life in the N16A1 Rifle. 

USAHL letter report No. 88 records rifle nalfunctions 

as early as 300 rounds after atari of tests using 

non-standard suxsle attachaenta.     QiGISB SUPPRESSORS) 

FA tests in one control rifle yielded evidence of gas 

tube clogging after 4397 rounds although the rifle 

conpleted the 5000 rounda, while the other control 

rifle continued to fira without salfunction to 5000 

rounds. 

4. Coaplete report being prepared and will be forwarded 

on 23 September 1968. 

Unclasaified 
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A P PENDIX C 

llD 159a Rev. 4 IEMINGTOII ARMS CO~lPANY, IUC, 
BRI DGEPORT. CO r:ECTICUT .J 

QuaDtlt;r Packed: 1,0)6,800 AMMUNITIO LOT I 'SPECTIO REPORT LOT NO.: RA•SI76 

I'l'EN: CAR'l'RlpGL BALL, 5. 56 MM Ml9J _ coJ.Hrcl NO . iJA•)6.0)8~~C•l624 (A) 
Spec. No.: ht~9)6jll Date: 1 Jun~ Alt~nd No .: - Date: -
l)rwing No.: M0;;,2jo}2 Date:~ u:mn ! Yv J C'/ . 0 . : c Date: n OCiObar w 
CaM: Steel 0 BraaaiJ Head Stamp: (Year) 19..J7 Fed . 'tock No.: 1)0$.96?..036~ 
PriMr: ?f.t Ilia: S'ot-oz Prim r Lot ,;o:; . : l .. 2- l '}, _, l ') !l 
Propellant: te11t:Orn :l&il ··.t=J!t6 Nl .-<sl~X L f O· : 1'/l.iJ '-7i,"'9:f.~iit"'""':~<:.M......,.._~~~Oif~----

Loe4ing Dates :Lot. 943 • Z6. 73 ,;;r- . • : .. ..rc. L , ~~ :?21 l1t.l .Jkt . 
A\ 952-21 .6o #•• • Harci1 22, 23 . 2'! ,19 '{ 2) J 

BALLISTIC TESTS OTIIER TES'rs 
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IELOCITY ( fps ) ~ ~- ::>-:::::::- · BULLET EXTRACTION <t!:J w •1111111 
lormal - Te~. 'T0° ~ 2°F. 20 >< ---=~ l!ERCURY CRACK 5"0 0 
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Standard Deviation >< 2') • 4o•:,lax. 
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'RESSURE FORT ( osi) 20 tl.S. 32 ... 
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(Stcurlly clmiMillcallon ol Hilt, body ol mbtlrmcl mnd Indrnxlnf «nne(«Hon mutl b* »nlmnd wh»n Ih» ortrmll nporl I« tlaimUfd) 

I   ORIGINATING ACTIVITY ^Coiporal* «uffior; 

FRANKFORD ARSENAL 
Philadelphia,  Pa.     Attn:   SMUFA-J8000 

2«. REPORT  SECURITV   CLASSIFICATION 

Unclassified 
2b.   CROUP 

9    REPORT   TITLE 

INVESTIGATION OF   5. 56MM,  M193 CARTRIDGE  LOT   LC-12387  IN  STANDARD 
5.56MM, M16A1 RIFLES 

A   DESCRIPTIVE NOTEI (TVp* of »port «nd Inclutlr* cte>«>; 

Technical Note 
8.  AUTHORISI (Ft ft nain*, atlddlt Inlllml, lm»l naat») 

ANDREW J.   GRANDY 

«    REPORT  DATE 

December 1968 
M.   CONTRACT   OR   GRANT NO 

AMCMS   4810.16.0229.1.^2 
b.   PROJEC T NO 

7«.   TOTAL   NO     OF  PACES 

22 
7b.   NO    OF   REFS 

1 
M.  ORIGINATOR'S REPORT NUfcTBERISI 

TN-1131 

•b. OTHER REPORT NO(SI (Any olhtr number« tfl«( mmy b» •••!#>•<< 
thl» report) 

io. DisT—— ITION STATFMF«" Each transmittal of this document outside the Department of De 
fense must have pri   r ^PF'    ' '1 ■  0^ the Commanding Officer,   Frankford Arsenal, • ^..„v.       ...UUW      ..u.,^,      f^». •       "ft "'      ».«^       w,,.,  ,,  .."V.IX.». 

Philadelphia,  Fa.,      19137    Attn:   .^k<UFA-,T8000. 

II.   SUPPLEMENTARY   NOTES 12    SPONSORING MILITARY   ACTIVITY 

USAMUCOM 

I]     ABSTRACT 

This report is concerned with a limited investigation of the 5.56mm cartridge, 
lot LC-12387,  fired from M16A1 rifles using the standard flash suppressor, 
FSN- 1005-^33-8089. 

Two 5000-round confirmatory tests were fired in M16A1 rifles at. Frankford 
Arsenal using ammunition lot LC-12387.    These tests have indicated the adequacy 
of this ammunition when fired in standard rifles with standard flash suppressors. 
There was no significant accumulation of cartridge residue in the bolt-carrier 
group of either of the test rifles.    Residue accumulation in the gas tube appeared 
normal as indicated by air flow readings and weight measurements. 

Review of test data contained in U.S.  Army Human Engineering Laboratories 
(USAHEL)  Letter Report No.   88 has indicated that the use of noise suppressing 
muzzle attachments can seriously affect gas tube life in the M16A1  rifles. 

DD «MM» 
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oasot.«Ti worn AMMV use. Unclassified     
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